In the process of this paper, we started with the data from 2010 to 2017 provided by NFLIS concerned with opioid crisis in the US. After sorting and analyzing the panel data, we decided to transform the derived data and then model the panel data, cross-section data and time series data respectively. Next, we consider how to objectively select a large number of socio-economic data and indicators, and then establish a model that can reflect two different databases at the same time, so that the model can be combined with some indicators. Finally, we propose a feasible strategy to resist the opioid crisis.
Introduction
The United States opioid epidemic is a nationwide public health crisis. Opioids are prescription drugs, and three-thirds of the deaths from opioids die each year from opioid prescription drugs. Heroin is one of the most highly dependent substances in opioids. It is more addictive than any other drug and is loved by addicts. Although heroin mortality is high, it is still difficult to control [1] . Since President Nixon launched a large-scale anti-drug operation in the late 1960s, successive US administrations have made unremitting efforts in combating drug smuggling and controlling the spread of drugs. They have also set up the Narcotics Bureau to kill drugs from the root causes. According to statistics, an average of 40 people die every day in the United States due to overdose of opioids.
This number has tripled since 1999 [2] . The National Drug States has caused serious social problems. The real need for the United States to face up is the growing gap between the rich and the poor, the inability to make ends meet, and the low-education employment opportunities.
Methods
We discuss the extent of opioids flooding, and establishes a dynamic panel data model for characterization and prediction of crisis, using generalized moment estimation and time series analysis to solve the model; the grey relational analysis is carried out to judge whether the use of opioids is related to population data, and the principal component evaluation model is established to verify the results; the linear programming model was analyzed using the sensitivity analysis for the validity of the test strategy.
First, a multi-dimensional descriptive statistical analysis of the data, and found the geographical distribution of opioids. The data was organized into panel data. On the one hand, the dynamic panel data model was established, and the parameters were estimated by generalized moments. It was concluded that the heroin should first appeared in 1910, OH-HAMILTON and synthetic opioids first appeared in 1939 PA-PHILADELPHIA. On the other hand, the Hierarchical Cluster based on the panel data of "absolute quantity", "fluctuation", "skewness", "kurtosis" and "trend" feature extraction is used to find out the five counties that need the most concern in the US.
And time Series Analysis was used to find the year when these counties reached the drug threshold, and the threshold level was obtained by the dynamic panel data model. For example, the threshold for the number of synthetic opioid cases in OH-CUYAHOGA in 2018 was 6783. To judge whether the use of opioids is related to US population data, use gray correlation analysis to find the ratio of the number of heroin and synthetic opioid cases in the county to the total number of identified substances. The correlation between the two and the selected first-level indicators from the population data is greater than 0.5, indicating that the degree of association between them is greater. To verify the five counties that may cause the US to panic, the entropy weight method is used to select 16 indicators, and the indicators in the NFLIS are combined to establish a comprehensive evaluation system for the degree of opioid flooding and principal component evaluation model. The comprehensive weighted scores were used as the class of opioid flooding scores, and the 461 counties in 8 years were distributed according to the frequency distribution of F values, and the degree of opioid abuse was divided into three levels: severe, general and lower.
We propose the strategies for combating the opioid crisis: the US can stipulate that all people must have completed the 12 th grade compulsory education when they are 25 years old. To test the effectiveness of the strategy and determine the range of important parameters, a sensitivity analysis of linear programming was used.
Taking min F1 as the objective function, a constraint condition is formed between the 20 indicators, and the parameter range (c,k) of each index is obtained by local sensitivity analysis. The obtained parameter range is brought into the first principal component expression, and it is determined whether the parameter range is valid according to the level of the F1. In the end, the parameters of high school education, university but no degree and university degree and above are correct (0,0.2637), (0.2615,1), (0.2615,1), and the flood levels of the four counties are correct. Has been reduced to a lower level, only Hamilton County, Ohio's hazard level reduced to a general conclusion, which shows that the strategy is effective.
Biomathematical Model Establishment and Solution

Biomathematical Modelling Multidimensional Descriptive Statistical Analysis Model:
This study investigates the data concerned with opioid crisis from 461 counties in the five states from 2010 to 2017, with a total of 24,063 samples and 61 substance name.
a) Counties:
The data can be sorted out. In the 461 counties, not every county has an incident report every year. The reason may be that the data of the current year is difficult to obtain, or the data of the year is 0, so it is omitted. However, we believe that either case can indicate that the county's drug abuse has not reached a serious level. Combined with the data of each county, the counties with missing data have fewer drugs in the few years with data, close to zero, so we fill the value of the drug that was missing in the county from zero.
b) Substance Name: The name of the substance identified in the analysis contains 47 synthetic opioids and 13 non-synthetic opioids, these 13 non-synthetic drugs are Codeine, Dihydrocodeine, Acetylcodeine, Acetyldihydrocodeine, Morphine, Heroin, Hydromorphone, Oxycodone, Oxymorphone, Buprenorphine, Hydrocodone, Nalbuphine, Dihydromorphone.
c) YYYY & FIPS_ Combined:
The time and county code data are all integers, and the distance between the data is the same, so the two columns of data are logarithmically transformed to make the data better visualized, and the difference between the two columns is small, especially year. Therefore, the logarithmic transformation is performed with a base of 1.1. 
Data Pre-processing: The data of time and county code are integers, and the distance between the data is the same, so the two columns of data are logarithmically transformed to make the data better visual, and the difference between the two columns is small, especially time. Therefore, the logarithmic transformation is performed with a base of 1.1.
Dynamic Panel Data Model Establishment:
Since the title requires determining the earliest position used by the specific opioid, the quantization model is prioritized to incorporate the position as a variable into the model to solve the earliest position. Therefore, the regression model is used. The initial model is as follows Considering the inducibility and infectivity of drugs, the drugs that lag behind the first phase should have an impact on the previous period. Therefore, the lag phase is included as an explanatory variable in the model, and the first-order lag variable is considered.
Since the explanatory variables contain both time variables and regional variables, and cover both time series data and crosssection data, the dynamic panel data model is finally adopted. Since the number and proportion of drugs have zero values, the initial model (3.1) is adjusted as follows.
where Y it the number of drugs identified in the t-th year of the i-th county. properties of the estimates and the model checking methods [3] .
Model
The core idea of GMM estimation is to use tool variables to generate corresponding moment conditions.
According to the estimation idea of GMM, the model (3.2)
is estimated by EVIEWS software, and the hysteresis order is determined according to whether the t-test of the parameter estimation has robustness. The result is as follows. It can be seen from the above formula that the adjusted R square is 0.849, and the fitting effect is general, and X 1 does not pass the 10% t test. However, the correlation matrix shows that there is no multicollinearity between X 1 and other explanatory variables, so the data is adjusted to raw data. The model is improved as follows. 
) Standardization of Panel Data
Due to the difference in the dimension and magnitude of the indicator, it will have an impact on the final analysis results.
Therefore, the standardization process of the mean of X ij (t) is first performed, and the standardized data is set to X ij * (t), and the standardized formula is due to the difference in the dimension and magnitude of the indicator, it will have an impact on the final analysis results. Therefore, the standardization process for the mean value is first set, and the standardized data is ( ) ( )
among them,
,after standardization, the mean value of each indicator is 1, and the variance is
The variance of each index after such standardization is the square of the coefficient of variation of each index, which not only eliminates the influence of dimension and magnitude, but also retains the variation information of the original indicator.
b) Feature Quantity Extraction of Panel Data Indicators
According to the extraction of the feature quantity of panel data in the literature [4] , this paper defines the feature quantity sof each index during the inspection period from the aspects of 
iii.
Definition 3: The jth indicator of the sample i is the fulltime Skewness Coefficient Feature, abbreviated as
Where, 
Indicator Selection
According to the previous analysis of the data and the variables of the demand, feature extraction of the following indicators:
Heroin, non-synthetic opioids, Synthetic opioid, opioids, Total Drug
Reports County
Extraction Results
Take the Absolute Quantity Feature as an example. The final data obtained is shown in Table 2 
Cluster Data Clustering Results
The five characteristics extracted from the panel data index were systematically clustered with heroin and synthetic opioids. The clustering results are shown in Table 3 . The results of the two system clusters pointed out that the five counties, CUYAHOGA, HAMILTON, MONTGOMERY, ALLEGHENY, and PHILADELPHIA, are the two counties with the largest number of heroin cases and the most counties with the largest number of synthetic opioid cases.
Counties are the top priority areas in the United States that require major concerns. Table 4 . 
Grey Correlation Analysis:
There are known information in the objective world, as well as many unknown and unconfirmed information. Known information is white, unknown or nonconfirmed information is black, and between the two is gray. The grey concept is the integration of the concepts of "less data" and "information uncertainty". The grey system theory is aimed at this kind of uncertainty problem with neither experience nor information, that is, the problem of "less data uncertainty". The grey system theory regards the uncertainty as the amount of gray. In essence, it is a mathematical theory to solve the uncertainty theory of information deficiency.
Because the gray system has less data and incomplete information, it is difficult for decision makers to determine the quantitative relationship between factors. It is difficult to distinguish the main factors and secondary factors of the system, thus introducing the gray correlation analysis method.
A comprehensive evaluation method based on the grey system theory--grey correlation analysis method is to measure the degree of correlation between factors according to the similarity or dissimilarity between the developmental trends of factors and quantifies or orchestrate the factors between systems with incomplete information. According to the theory of grey relational space, the original data needs to satisfy the dimensionless or the same dimension. In this paper, the extremum method is used to dimensionize the original data, and the processed data is combined with the ideal object data column to obtain a new matrix: 
is the degree of association between the i-th evaluated object and the ideal object. The merits of the object to be evaluated are evaluated according to the size of the x i value.
The larger the x i , the higher the degree of association between the i-th evaluated object and the ideal object, and thus the better it is among all the evaluated objects. Because the topic requires judging whether the use or use trend of opioids is related to the socioeconomic data of the census, and the part 2 data shows the rules of 
First, the raw data is dimensionless:
Remember that the optimal value for each column in R 
Solution and Result:
The above 18 indicators can be obtained by SPSS factor analysis to obtain the factor load matrix and the variance interpretation ratio ( Table 5). The variance interpretation   scale table is as Table 6 , the first four components are extracted, and the factor load matrix is shown in Appendix 5. It can be seen from Table 6 that the first four principal components explain 85.115% of the overall properties, that is, 85% of the features can be explained according to the first four principal components. Therefore, the first four principal components are analyzed here. 
Among them, u ij represents the value of the factor load matrix, λ i represents the eigenvalue, and a ij represents the eigenvector.
Therefore, the part of the corresponding feature vector is shown in Table 7 , and the full content is shown in Appendix 5. Therefore, the main components are: In order to further discover the level of data, the data of this interval is refined according to the step-by-step refinement analysis method and is divided into the figures as shown in Figure 10 . From the Figure 10 , we can see the obvious hierarchical distribution. As the interval is continuously refined, it is true that a large amount of data is found between [0,50000]. As the value of F is higher, the flood is more serious. Such incidents do occur in practice, and the use of appropriate opioids occurs in all regions of the United
States, so the number is large. Therefore, according to the frequency of the degree of opioid influx, the degree of opioid influx is divided into one to three levels from high to low, see Table 8 . The degree of flooding of opioids in Table 8 Considering the implementation cost of the strategy, in order to make the effectiveness of the anti-opioid crisis strategy as obvious as possible, we replace minF with minF1. The linear programming model is established as follows.
Objective function:
,( ), 9 6 7 8 9
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Model Evaluation and Promotion
Weaknesses a)
The data given in question 2 does not take into account income, economic indicators.
b)
In question 2, the degree of spread of opioids is divided into three layers, with certain subjectivity.
Discussion
Since some research results are not the focus of answering the question, and considering the reasons for the paper, the data we have obtained in the modeling process are not all in the text. However, some models have good statistical results, so we want to put the data passed by the statistical test in the memorandum. The following Table 10 shows the data prediction results for a time series analysis during the modeling process. It should be pointed out that since the known data is only 8 years, we believe that the reliability of the data in the later years may be verified. The "proportion" in the Table 11 means the ratio of a given drug to the total number of drug cases in the county [8] . And our study is limited to the extent that it focuses on the data provided by NFLIS concerned with opioid crisis in the US at one time period (2010-2017). After sorting and analyzing the panel data, we decided to transform the derived data and then model the panel data, cross-section data and time series data respectively [9, 10] . Next, we consider how to objectively select a large number of socio-economic data and indicators, and then establish a model that can reflect two different databases at the same time, so that the model can be combined with some indicators. Further, we note that the sample selection strategy may have resulted in an underrepresentation of heroin users with a prescription opioid misuse history. Additionally, we note that the findings reported here may not be completely generalizable to other settings and time periods [11, 12] .
Acknowledgement
We would like to express my gratitude to all those who helped us during the writing of this article. 
